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CLAIMS : 

What is claimed is: 

1 A multichip module comprising: 

a substr ate having a structure for maKing external electrical connection; 

, , hird and four th semiconductor chips each consisting essentially 
first, second, third and fourtn semi act ive surface thereof and 

of a single row of bonding pads formed on an active s 
disposed on a side portion thereof, wherein 

said first chip being attached to the substrate; 

said second chip being attached to the active surface . of the ^f^^ 
that the two respective -^ s ^ e P a S Q e "ne side portion of the 

»^LS!?-2dS P-s S formed rhfreon projects from the first chip; 

said third chip being attached ^^-^^^t^^^. 
rthe^rows o rbondi P ng1ads X Sr.t and second chips; 

said fourth chip being attached to ^^^^^^ ^ 
that the two rows of bonding P^ 3 ™^^?^ lZ the side portion of the 
substantially parallel and °PP os ^9 JJ^^ projects from the third chip; 
fourth chip having bonding pads formed thereon pro D 

and 
and 

a plurality of bonding wires electrically connecting the bonding pads of each 
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chip to the structure for making external electrical connection. 
2. A multichip module comprising: 

.substrate having a structure for maKing external electrical connection; 

ti „t, second, third and fourth Jj£ ^ITlUZl 

of a single row of bonding pads formed on an active sur 
disposed on a side portion thereof, wherein 

said first chip being attached to the substrate; 

said second chip being attached ^^TZ^ATJ^^ 
that the row of bonding pads °° !!f ™° "Ld the side portion of the 

second c^av^nC 2?l£S?£Xia projects fro, the first chip; 

said third cbip being att.cbed to the active -^^^^SlSS. 
tbat the row of bonding pads on the thrrd chrp i= Sde portLn of the 

said fourth Chip being attached to the ^"J^^^^SL 
that the row of bonding pads on the fourth ch =«» « P P ^ 

f ourt„ cbVhavtnf bonutng padffoSeftner.^proS.cts froS the third chip- 

and 

the second and fourth chips each having a width H?°£TZ 
distance separating the two respective rows of bondrng pads on 
third chips; and 

a plurality of bonding wires electrically connecting the bonding pads of each 
ch'ips to the structure for making external electrical connects. 



2 of 2 



7/17/02 3 :12 PM i 



Record Display Form 




End of Result Set 



□ C 



Generate Collection 



y um — UK W WW 

[PrintJ 



File: USPT 

L3: Entry 1 of 1 

US-PAT-NO: 5998864 , 
DOCUMENT- IDENTIFIER: US 5998864 A 

TITLE : Stacking semiconductor devices, particularly memory chips 
DATE- ISSUED: December 7, 1999 



INVENTOR- INFORMATION : 
NAME 

. Khandros; Igor Y. 
Pedersen; David V. 



CITY 
Orinda 

Scotts Valley 



STATE 

CA 

CA 



ZIP CODE 



COUNTRY 



ill/-.' IH/iH. JB/iH. JH/SH. 

257/777, 257/778, 257/786, 361/735 



CLAIMS : 



What is claimed is: 

1. A semiconductor package assembly, comprising: 

an interconnection substrate having a plurality of terminals; 

terminals on the front surface, 

each of the first and second bare semiconductor devices having a front surface 
and a back surface; 

the second ^r. semiconductor device disposed in •^t^tS^"^ 
that the front surface of the second ^"^^""^^/^"dge portion of the 

semiconductor device; 
. first set o, eion^te 
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wherein the terminals on the interconnection substrate are plated through 
holes. 

2. The semiconductor package assembly, according to claim 1, wherein: 

the second bare semiconductor device is offset in one direction from the first 
bare semiconductor device so that the edge portion is rectangular. 

3. The semiconductor package assembly, according to claim 1, wherein: 

the second bare semiconductor device is offset in two directions from the first 
bare semiconductor device so that the edge portxon xs L-shaped. 

4. The semiconductor package assembly, according to claim 1, further 
comprising: 

a third additional bare semiconductor device having a front surface and a back 
surrace; anS also comprising a plurality of terminals on the front surface, 

the third bare semiconductor device disposed atop the second se ^°f^° r 

, third set of elongate interconnection elements extending from the terminals 
■ on'cneVront surface of the ^^ll^lXl^r Sti?ZS?»i~ 

^ofelongate Interconnection ejLentf h,"ng"f Se ends contacting a third 
Portion or the plurality of terminals on the interconnection substrate. 

5 The semiconductor package assembly, according to claim 1, wherein the first 
and secondare semiconductor devices comprise a first stacked subassembly, and 
further comprising: 

a second stacked subassembly formed in the manner of the first stacked 
subassembly; 

the elongate interconnection elements of the second stacked subassembly having 
the interconnection substrate. 

6 The semiconductor package assembly, according to claim 5, wherein the 
interconnexion substrate has a front surface and a back surface; and wherexn. 

the first and second plurality of terminals on the interconnection substrate 
Te dxsposed on the front surface of the interconnection substrate; and 
the third plurality of terminals on the interconnection substrate are disposed 
on the front surface of the interconnection substrate. 

7 The semiconductor package assembly, according to claim 5, wherein the 
interconnection substrate has a front surface and a back surface; and wherexn. 

the first and second plurality of terminals on the interconnection ^strate 

Tre disposed on the front surface of the interconnection substrate; and 

the third plurality of terminals on the interconnection substrate are disposed 

on the back surface of the interconnection substrate. 

8. The semiconductor package assembly, according to claim 1, wherein: 
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the interconnection substrate is a printed circuit board. 

9. The semiconductor package assembly, according to claim 1, wherein: 
the semiconductor devices are memory chips. 

10. The semiconductor package assembly, according to claim 1, wherein: 
the elongate interconnection elements are resilient contact structures. 
11 The semiconductor package assembly, according to claim 1, wherein: 

location on the semiconductor device. 

12. The semiconductor package assembly, according to claim 1, further 
comprising: 

on the interconnection substrate. 

13. A semiconductor package assembly, comprising: 

an interconnection substrate having a plurality of terminals; 

of terminals on the first surface; 

a second bare semiconductor die having a first surface facing the 
surface; 

semiconductor die; 

* of elonaate interconnection elements extending from the terminals 

n . set of elonaate interconnection elements extending from the terminals 

"first surfaced the second ba. ^^f^^^^^l^ 
disposed in the edge portion of second bare em^on contacti a second 

porJon'o^ S — te 
wherein the terminals on the interconnection substrate are plated through 



holes 



14. The semiconductor package assembly, according to claim 13, wherein: 

the second bare semiconductor die is offset in at least one pension so that 
the second bare semiconductor die extends beyond an edge of the first 



semiconductor die. 
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accordinq to claim 13, wherein the 
15. The semiconductor P^JV^^f^ c^ris. • first stacked subassembly, 
first and second bare semiconductor cue com*; 
and further comprising: 

. seconded subasse-ly formed *- - — « * "» 

interconnection events of the eecon J^^Z^ ^ 

!^^c?for^t I .fe i ^r I r rt »^o t tro I 1 tn. - — - »n 

the interconnection substrate. 

™vo*r arcordina to claim 15, further 
16. The semiconductor package a ^^/^ ng J first surface and a second 
comprising the interconnection substrate having 
surface, and wherein: 

the first st.cRed sub.sse,*ly H » «" SUl£a ° e °' ^ 

substrate; and 

the second staded .ub..se*l, i- - " CO ° d 5 " ta " °' 

substrate. 

„. The semiconductor pacK.ge assembly, according to del* 13, wherern: 
the interconnection substrate is s printed circuit board. 
U . The semiconductor p.cKage asse^ly, according to claim 13. wherein, 
the semiconductor die are memory chips. 

X, The semiconductor paCage assembly, according to claim 13, wherein: 
the elongate interconnection elects are resilient contact structures. 
,.. The semiconductor pacKage assembly, according to claim 13. wherein: 

i f 3*. least one of the first and second bare 
:rc"lrr V^IT^^ - — —n to • desrred 
Sett-ion on the semiconductor device. 

21 . The semiconductor package assembly, according to claim 13, further 
comprising: 

epoxy securing the rree enus 

on the interconnection substrate. 

22. The semiconductor package assembly, comprising: 

an interconnection substrate having a plurality of terminals; 

of terminals on the first surface, 

. second bare semiconductor die having l^^T.l^"^ first 

issr^rs^-isss <* — ls - the f " st 

surface; 
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, . n a . offset stacked manner so that 

the second bare M^o-^^^lLS-^^ <*• is ^ ^^TheTecond 
the first surface of the second bare ^emic portion of the second 

surface of the first bare ---^fyond an' edge of the first bare 
bare semiconductor die is expose 

i j ~- A -k a ' 



Deli- e a^iu-ww 

semiconductor die; extendin g from terminals on 

first portion of the plurality 

r ::::::: : «. . - — — 

..■ w offset in at least one dimension so that 
the second bare semiconductor die is of ^ ^ ^ f . rst 

the second bare semiconductor die extena 

semiconductor die. ■ n in the 

and further comprising: 

. second stacked subassembly formed in the manner of the first stacked 
subassembly; subassembly having 

the elongate interconnection elements o the sec ^ ^ 
free ends directly in cont *£ "^J^S and a fourth portion of the 
JESS rf Srm^fo^^^ substrate. 

mh iv according to claim 24, further 

surface, and wherein: 

th e rirst stacked suhassemhly is " """" °' 

substrate; and 

the second stacked suh,sse*ly U disposed - «- " 
substrate. . 
26 . The semiconductor package asse^ly, -cording « ^ " 
the interconnection substrate i. a printed circuit board. 

_>,i„ .ccording to claim 22, wherein: 
22. The semiconductor package assembly, according 

the semiconductor devices are memory chips. 

28 The semiconductor package asse^ly, according to claim 22, wherein, 
the elongate interconnection elements are resilient contact structures. 

29 The se^conductor package asse^ly, according to claim 22, wherein: 
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location on the semiconductor device. 

30. The semiconductor package assembly, according to claim 22, further 
comprising: 

on the interconnection substrate. 
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